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(54)Title; GROUND FABRIC FOR TUFTED CARPET AND TUFTED CARPET MADE USING THE GROUND FABRIC 




(57) Abstract 

A ground fabric for use in tufted carpets; and a tufted carpet made using the ground fabric. The ground fabric is constituted of a 
nonwoven fabric made of long fibers of a polylactic acid polymer. The long fibers have a circular cross section and have a birefringence of 
12x10.3 to 30x10.3 an Q a crystallinity of 15 to 25 wt. %. The long-fiber nonwoven fabric has a thermal shrinkage through 3-minute heating at 
120 °C of 1 % or lower in each of the MD and the CD. In the case of using long fibers having a different cross-sectional shape, these long 
fibers have a crystallinity of 15 to 25 wt. % and the nonwoven fabric made of these has a thermal shrinkage through 3-minute heating at 
1 20 °C of 1 % or lower in each of the MD and the CD. 



(57)g$J 



*Sttt>fc»JBrr*7&*l 2 x 1 0 - 3 ~ 3 0 X 1 0 - 3 T ft 0 ^ O IS 
ft ft IE l 5-2 5 K ft % T? ft 0 , d © ft IRKg^ttft tt , 1 2 or, 
3 »WC*Jt*J»JR«l***MD, CD^Ifllt-b 1 %£4TT'ft$. 

5-2 5li%Tfe5itt)C > :Ofi«»^«*O12 0T:, 3 
£Mfc£tt3jl&JKtt*a*MD, CDifitt 1 %J^TTft 5. 



ae 7?7G&mm 

AG TSJ-'tVT-'*' 

AL 7*"<-7 

AM 7ii>*-7 

AT Jt--*M7 

AU *-^h7y7- 

AZ T-tfA--"^ v'-f >' 

BA #X=7-~*-S' 

BB Art^K* 

BE 'S/uap- 

BF ^**+-7r^ 

BG ^#57 
B J 

BR ?7f* 

BY "t^A— -> 

CA *-7-y 

CF ■f*T7'J* 

CG =X=^- 



CR = X9 ■ 
CU '< 

CY *~fu* 
C2 



FR 77^ 
GA 

GB 3SS 

GD v^-tr 
g e 

GH #-+ 

GM tf^KT 

GN ^7 

g r * y •>+ 

GW *=7 • f K"^- 

HR 9B7T7 

HU /^#y- 



KG *A-**?^ 
KP *W» 
KR ttS 



KZ *K S 7*#>' 

LC -feXhA-i/T 

LI y**r^'s=-94> 

LK *'.) ■ 7V* 

lr y^yr 

IS 

lt y i-r^r 

LU 

LV 7h?-f7 

MA 

MC 

MD */^'?7 
MG 

ml ?y 

MN *i'=rA- 

MR -*-y#=r 

MW -"r^lM 
MX 

mz ^ifVir-? 
ne 

NL ^^^y 

NO /-A-**- 

nz -=■- • 9-9 >V 

PL 3K-5VK 

PT tfkH-jtfA- 



sd 7.—ys 

SE T-^i-x^ 

SG 9***-fi> 

SI 7.v?*=.7 

SK *n?r*7 

SL i/i7 • W-jM"- 

SN -fc*#A- 

S Z * V 9y 's K 

TD 9--T-K 



TG 



TJ 9 9**9 's 

TM HA-? .><=;* 

TR hAa 

TT YV~9y\=- h'<* 

TZ #-^-f=r 

UA 9?7W + 

UG frtfvy 

US *B 
UZ 

VN i^ifti 

YU s.-zl-*y^^7 

ZA fgT7y*ft?PS 

ZW 



RO . 



WO 00/65140 



PCT/JP00/02685 



m m m 

— ^ y h 

5 

*5fi9i a, fkmmmtfmmz ntz^Mtt «t o & s * 7 t- •> h * - 

3 o 

10 

# * ft 5 

15 tttLTIl^nifeCTSbt), ±tbT^iJx5 L l/>xl/7^1/ 

fc a , a 31 1; & »»64^5. * - ^ y h la ^ e> n a a «/ + > ^ 

tttLT^'JiSftt'-i^ffl^T i/> § « £ . $ £P =fc <o ¥ < :* + 
> y ifi ft £ T 5 . 



WO 00/65140 PCT/JPOO/02685 

- 2 - 

|f] ^ ft h 3 © T' & H 7c «6 c . u it -r £ ;p -r 5 £ 1 # El fit T 

5 

m m (d m m 

* ^ W « , ± SB fill Kg £ « lt> * §S tftott^lCg ^ » % \Z 
^ T f?S] m ffi n £ L ^ * 7 t- y K * - ^ y hfflSffifecfctfdW & 
^ £ ffl H fc * 7 t- y K * - 1 y h*!fftt5CtS@Wtt5. 
10 dOgW^iSJEKTSfcft^SfiMO^^xy h* * - ^ h ffl & ft , 

1 0- 3 ~3 OX 1 0 " 3 T& 9 1 5-2 5Ki%T^ 

0 , iE^7f»;h'A-^yM8SliU, 120t, 3 # Wle: & 
15 SH*JRffi^*<MD, CD#|6jeht>l%^TT&5. 

5f;$^|ffl^7r7 K # - ^ y h ffl £ . #U*L»RlRft# 

K M ft rt* M T & & <h £ K IS SftS^l 5 ~ 2 5f iff: 
8982 ^r^^-^-yhliltt, 120t, 3 # M t *S 5 SR 
20 JR«I*J&*MD, C DlSfo <h 1 XKTTfti. 

-f ;u & a* * 7 hsnTirssiiitgjttto if" . *fc # til 14 * # T § M 

25 14 K T )F0 $ n 7c y*># *f K S ft T V* *> O # !tf 51 T? & , 



WO 00/65140 PCT/JPOO/02685 

-3- 

fed, rr^©£#«£#bT« e^»*ii*5Jt*iaig^56^u& 

. $ fc ^ 'J ?L i 0 f 1 it i: 0 « b ^ & i ^: ^ U I X f J 

fit 6 3 tf S d £ £ 5 & ^ , lill4Ae.n§^^-y^'h$ 

fc A t$ 8 P a p £ L T CD #4 A « * -f ;U * - ^ v V £ ffi til b £ £ C , 
10 w^-fJ^-^fh^itt^WtSfeOt&oT, flc ^ ©» # IS* 

5-2 5HU'^, L t> £ © ft M © 81 K ffi *B « # R ^ T' & 
« £ OfilKimottBSf*^ 1 2 X 1 0 - 3 ~ 3 0 X 1 0 - 3 T'& 

>^>^lSt*5t J T, /t7t>^^7^- h & 5 ^ » =1 - T" 

0 ® cd m ft i& 

- m s * L fc ft 3S -t b T 
2 5 W\ 2 \t , * 5E W « $ ft" £flifi£TS£3S330« ft J& It tli <D Wi 0r Ifif © 



WO 00/65140 



PCT/JPOO/02685 



- 4- 

ftii © m £ fy< U & LSI T $> & . 
% <d M as 

* 96 51© * 7 -7 \' ^ ffl S * li , # 'J ft $ IS ^ ft (3 T 

5 ^^snfcfi«iii>s«ii*i-t:«fiE$n*. # u ?L®^ss£rftte, to 

©ffi£#fcJt^T±# M 14 i£ 43 «k » * 14 iCAtfttli. S fc # 
U ?L&©fc¥Mcfc 0 We^ftii EC. # ijxxf^^ttfcRUT 
in 14 jfis « z.(Dtzib , z. © £ ft £ ^ 7- -r > ^ & fr 3 U \z . #7 

10 tf & ^ <h # T £ 3 * > IM K # x. £ ft £ ^ * - V ifi /h £ < ft 0, 

*#iSiatL/T©^-rju* — h%«SfijtU3tt€rt> © ^ < ;u 

£ 14 # & » C ft S . 
15 t;>JlilI^#tlT}±, #U (D?LK) . tf'J (LSLBE) , 
D?LitL?LHi©*l^^< DlLitk H □ * V # )V i£ > m t co 
«fi£ft> L?L®<h t H D*->*JI/#>8S£<0#St£#, D%LMt 

&ft©5l3, 1 0 0 tK±CS&fr*J»lT*5. £©£? 

20 £ ifil 0 0°C U ± © ffi^ft l«]± © 7 V > K ft t> ^ 3 T? » & o 
W 7L . # 'J 9L I® © * t # U "7 - T" h Z> # U ( L JL B6 ) * # U 

(DM) <z> St j&tt i 8 o x: -e * a a* . ^ 'Jiiiipff^L'T 

M#ffi£ft£ffl^ & m & ft © St & # 1 2 0tKJ:i 

25 fl/T, ZKBfcJ&fcte. D?LB6/L?Lft (jHcfi^JUt) ti. 1 0 



WO 00/65140 PCT/JPOO/02685 

-5- 

0/0-90/1 0, 1 0/90-0/1 0 0 T*Sit**»SL 
is . 

H p + -> * ^ sH > m t b T . y U □ - B& . tFD^yil, t 

5 F D + ySllS, tFD + y^>^>|, t K P * > * 7° □ > M . 

n6«fTfe^l:. tFD^y^D>Sl^c(^'J3-jHeJ 
^ £ £ <h # {£ □ * H © /£ ^ bjfl'i U^. 
# 36 §H C ^ T , # U ?LBfc?&fi£#*> SftSfittiHfete. ffiWBSJB 
10 ffi IB #"r * # 1 2 x 1 0 " 3 - 3 Ox 1 0 " 3 T 

, m m *Ff * a* sh £ t # « m m © rc ^ t & § - t & & * f s . 

«j^*tt#^Efc©g£**Tfc©'e**a 1 > 12X1 

15 s# 'J ?Lm©#^gsia]^+#T& < . eatt**fi-r^*fc«), 

t5SStti:)?< t>rota5fc», ft a* © * - ^ HHiiei:* 
n z n y*>>f x. mx<D m m (c m %. e> n -f , s tmc jk $j # is £ b x , 

* , ± IB © m 44 £ ft & b ft ^ « & K , ^7T7 h* * - ^ h ffl ffi ^fr 
t b T 1 $ ft V> = 

- # , ttJB ft $^30X10-^1^, * & ft it fiE *< 2 5S M 
# b n 5 * © tJ- & £ S 14 . *ttt W # 14 £ Xfifto 

25 ftgfcw-ttffinstf, 8*i©»H4#$<ft9t£. 



WO 00/65140 PCT/JPOO/02685 

-6- 

t t ft 5 . Z. <D It *6 , ^ 7 h X S T <D $ 7 b ft t «t § ^ / - V tfi k 

- 7 H # _ ^ y h t ift ikjb * B-r 5 « ^ t . fifc m m x l \z < \,**> <o 

£ ft 3o 

5 ft*5, Sli«f t lf®Jf^^^iT^5l^li, MiTr^£« 
«i:i5~25RfiXT*«. £ © $B BH © K tt , ± bB <t m C T * 
# 3£ f§ £ *5 ^ T , ffi JB #t ^ H , ^ U v 7 3 > ^ > "fe - ^ - & Dm X. 

& B B n it m « > >' © ^ a «k o si $ n s . -f ft t> > 8H # n. 

©fillt*«»*ftS^TA 1 Mt£*4# (20X18X0. 5m 
m) l^«$tl5:tT, tttfrt*JBfi£«*ft*. SELFISH' 
15 fiUSSttfcRHfc^^T, I*t»a»©RAD-rBiX»3S4 

g s tc cfc t) , c u -Ko»*«t©tt?n:j*biafl*iS]*>5iwsn 

© 7 *. T\ 2 0 = 5~12 5flEO<6llT?j£3iE*«ffton, R u 1 a 
n dSIIiOi ft S # ^- <h L T *iU H H It £ # ^ £ 6 n £ o 
20 # 38 W 12 Or, 3»mt*W*«lJK»**«MD (4ft 

, CD (Wtt^lfilfcfiSSf tfel%^TT^^ 
£ Ktfti. fc-tf ft 5 , «SE © «fc 7 tc * 7 x v h* * - ^ «v h « 

SfcK/w ***** 7 h$n, ^fcd©s^t3^7 h$nfc/w;i, 
*£0£-r&fc#> tc a v * > ^tftfisw- en. n ©a* -v + > y*r & 



WO 00/65140 PCT/JP00/02685 

- 7 - 

2f tt & El «0 * fc 8e)t*-y>C:AnTttJ»$-&fct)T*c:«!: I' fc 3 
^IKtj-5«iaS*fT-5IK©ifiSJI!iCWA*Ci:*«T^"r, MUX, 

T7f-Al:iDi oo , Ciy,±<7)J!ft*^#$n*fc*» (si ft tc g 
j&« W Sfti L T -J- ?£ S J£ 'ft C7) & Jff & * - ^ h & # & - t # c & ^ Ac 

0 t $> a c 

# - » ffi £ b ft 5 ¥ ffi iTSioTfe, % K <D M. & W b ft z> 

m ± , ji » w h l ^ a o * ft ^ . 

< , ft ft £ ffi&# <D->atfimm&m u - t # 

J U 1 . H <7) £ -5 ft % £ ffi <0 £ Jfttfl T* tb & £ . sfitffittikCDfttbCD 

fk m m <ou\z, mm & m & & #*Mfc£fcti»»UT w $ $ & m ± z 
25 <»»^JB&»:J#r*. ^wiig*. f»e»n/tft»«i5p»*tt, M 



WO 00/65140 PCT/JPOO/02685 

- 8- 

t/t )J«/hS<a?TltIl/^t<ft5. 

5 (flSBfc£ffi£#> / (M£I:£#0 = 90/10-10/90 
(Kftlt) 5 1/ *l»&ffi£# (D®£ltmtf 1 0% 

* m % it * fr o m t t tc , ^ jee u m\z&iT\zmr£ m x g t* $ m r 

£ & Eh & □ - ;u « li & tli <o m m 4f9 ^ ft * T ft £ & If L, < iS & 5 
< ft 0 «iHra©H»rt*»< ft DtfTll© § 

ftS*Mi<&5» tit, ^ 7 h p# ic ^ 7 h ti- n iiMT # -r 

(; tfj Iff 2 n T > h**-^v hffl3S#©*«Wa**«*t) . 

1 5 a-^y hffl*:frfcLT©E#ttfJ6&*J£T£ft<ft3fc*ft**fc 
S. -77. K»j&fi£#©*£Jt*tf 9 0 

#tf'>ftTtr*fcfctt»ra©s*#*fcT *. z<diz&. #e>*i* 

* % * rt* d <D i! ficit). ( ,51 it Fi & ft ) / ( & ffifc 
20 ,£ ffi £ ft ) = 70/30-30/7 0 {nW.lt) V $> Z <D & 2 b \Z 

(Sift fi^# «!: M K^ffi 18 ^SW-T 6 U< . 

:& & © & ft a m ft ft ffi ± © m ^ & ft # > js » & fi £ # # # 'J ?l 

25 1 T ^ 0 An It I * I. Am ^ c t F D + y A J ^ > 1 1 (?) Mi 



WO 00/65140 PCT/JPOO/02685 

- 9- 

■&#T**8L*&*>-& $ # * 6> n * . 

± ffi 0 # »J ?L® 3fc ffi& ft K tt » * 56 O i W * IB* ^ ft ^ «S EB . 
MU!, l»&*J. SHiSSK flfWIKitaK K Mill: Ah «tt 

# !R $1 * CD ft M ©$Jnttrt**Jn£ftT^Tt><fcV>. 

, * ffi ft -fb © Ac * © ^ ffi S © IB £ A -f >^-fi£#<hft5 fS St & 
ffl-&#:a*W»i::K3 ft*. - © «t "5 ft «S J* T * * t. . ****Mfc©fc 

#>o>t&®mmm<D& \z . m m <o & # sasfc » m it t t as ai i*j 
ft n o £ ? 7 h fi- j&m m ^ m <d m 

15 ft ^ = 

c: co ^ $ $ © $ # n- m m omm m w « > & a,^i^ ft # & w £ ae 

g'nsiifeC {£MS£ft# 2 « >. © 16 «fc E 3 ft fc # S£ 0r 
St5. & * # X & 3 {£ iJ- £ ffi £ ft © 

jEE * £ jM * ft < £ t> & * % * <B + # AS 0 Mbtl, * O & £ ch 
25 L X F JI 9$ , ttKfca0i«^£ffi#®bft5. M^tft 



WO 00/65140 PCT/JP00/02685 

-10- 

# & mm & m \z a ni^aatu^^, ^ ;± gin® rk \z . «e ti& 

P-U cd S R £ « S tt ft L fc ft M ffi & A D & -f < > 

li $ fffj £ fig t i£ Rd! & ffi £ * # ffl *D & £ ft T > * g$ fa CD m • fi'i ?J fa CO 

& fc* T & < > * ifil rp" co Hi * £ fa 34; ^ fc £ fc fa ± f £ . z co ck 
5 5 £ £ fa * ffl f& t * * ft fa CO jp * # fa CO 3d- ft rt* fa ± 1" S £ . 9 7 h 
X € tlfc^Tl ffl HE W± -f % Z. t <D fc ^ * 7 x -y h* * - ^ y h 111 
IE fa 

« > its m jft 2 Hr # / {£ ® .6 m ft fls 0 ffi & J£ 43 J; $ ffife 
10 fgJfcfcSSBttf S Z t Iz «fc 0 . 2£T* fctf-etr*. 

* t < 3 ~ 1 0 ffi T $> <0 . 3~6fl^^l:SSU^ H £1$ CO 

a< {& < & t) . * co g& * ai3*n**gfa<!:fc*. 

tt5 t <h fc, fi»jSifi^# 3 £ 2 fiil ± CO |{g Bl'» t LT 
tlT^S. 2 £ift»&fi&# 3 £Kt, &{I*«1C0 

20 ft CO fc sb co m JEF. J£ jfi $ £ 0 fe^/i OS^i ,£> £ 14 * ffi £ # 

*) ^a^^i! co fc «> © □ - )v \z m&fc (D%kit m s. tc 

L \z < lr» <h ^ -5 ¥-iJjS*«*« c 
25 I8I2H, *^WOK^&«liJ6TS^«^©«^Stt*liro^ltfriffl© 



WO 00/65140 PCT/JPOO/02685 

- 1 1 - 

..[.-. n $ at s * t k £ r m at -r * * ftaiKtt. ^'jaaeffl^* 

*-tT*g|-r*PR©5ISl3i«tt» 3000-6000 m/ 

^igtf Sffl^Jf S U^. 3 0 0 0 ni/^lltfe5i:, ft til *fi= 

15 ffi®*««3ar/J**#*«fl£ft*. 6 0 0 0 m/»SgA5 

81«^*IS©»*tt#teTr*ISl6}«2:ft*. ft&< 3 0 0 0 m 
u fLB^ + # fc^E A ^TV> ft v»tt«i 

20 & «k «g g & m & # -r * ft in tit * m m&nz cttfiri**. 

ama* e>fta*»ffi. £ ft 5is^fSios«ai^ £ 

ft s * » *n © , m « ® m<D&mmtm^B m (D&m tn t o £ tft * 

25 te^&SMtt^^ftSMUIH^^^ 



WO 00/65140 PCT/JP00/02685 

-12- 

b ns. 

0 * l ^ o is^2fyr7^x* riKj T- & * t , f# b n s 
sn^»f <&d, ttA, «t d as* o ^ # ^ *tt«t t ai u t 

Lit,, ^7ff F * - ^ y h i fc o fc B^f & K & & S- ffi CO 5 1 3H 5m 

-h *« <s t -r s # isj k * * 0 * fe . i 4 x -> r- y * x £ is a * c , m 
-a a « a /t o © as j$ ii & * $c # /> & < & o r , * mi ft tc 43 w s m m 

10 |ij± < fto fc 0 , »&tifcfi»«l^aift-0««W 

^ tCiiftiTLSot, S$ § ft tffi pn t fc 0 , * 7 r- y K # 

15 13*5 tt4X*j<D jlSHBStt, 0. 4g/cm 1 RTl:^ 

£ £ £ L l/» . 0 . 4 g / c m 3 & & *. S t . S7fj j&* 

# < , jt si l tc < < u % o jo, sh^ a © ' f m \t , a # © i # , j¥ <^ & 

0. 0 8g/cm 3 |gT$SW^rft U\ 
20 g*«/jNj<SDI^5t, * 7 h & £ + # 

-r § / w jv- a $ * n % it ^ © / w ^ ft a* # < ft s . cotzsb. ti - 
^ v h # * < , nxh # a; < & * ffi rnj t & & . i o » s l ^ m & a& 

^ > 0. 1 ~ 0 . 3 5 g / c m 3 T * 5 . 

25 * n k & s s Hiii, - - h ;u n > ^ & si \z «t o tit tin Pi ± # b: 



WO 00/65140 PCT/JP00/02685 

-13- 

Hl£X*&3ftfc-- K;i^A>^^lttflJT**^«i:*«»SLVi. x - 
*#flK:t>8*£^Tir>a&«>. * 7 t- f > ^ ffi II © £ £ ft # li 

F.i tu it * jg ^ $ r . mm u & «■ tAffttsiii # t # * o 

5 - - H ^ A° > ^ © IB <D ft ffi ft , ft ffl 1" & - - K )V ft CO Hi & <e f I- 
U ft =t o X il £ K S £ ft 4 # . — ft W IC 2 0 - 1 0 0 [Hi / c m 2 
T 3b 3 <D tfi& S L o £1- IE ft # 2 0 0 / c m 2 * iTS^t, Js IK 
«EfiSWO^*oeft*«fi< . x- K;^>3=-£JST36*#3Bffll3 

n&v>. fl-ffift** i o o m/ c m 2 zmx-zts 

li m S # # if L < 3 * oo ^ t> o <h fc o T u * -5 fc © . S ft co ft tft 
M 5t * # ^ * fit |6J t /«t S . 

- - f ^ a° > ? m m tfi m £ ft & h & ^ a % $ n t ^ & ^ as ft 1 1 . 

15 »*LTfc5i»*ffl£Ktt* d * Jfctt*! ffl ± * *i» 

3Bf "f -5 * & i LTtt, -jii©X/*XD-i^^/^ll>#7l 

iffl ft L > x > # X D - ^ ® fl » fc IS & T 3 8R# © Jfctt$ & »* 
- ft <0 7 7 v h a - )V ffl \z M ft L , £ ft © £ flJi 

itiCtD Jftjftifctt ©SjS £ M# £ it 4 b ft 5 . ± 

£ <h # T' £ & . 

i>*xD-^eiwt m £ ft m m ± a* br # & a- $ ft s a< , 

25 £0»#&JE$Mlc:fe^Ttt, Et£iag<i:JEigffii»#i:#ffi!Eft 



WO 00/65140 PCT/JP00/02685 

-14- 

m L± & &mtUt>*>u-)l,<Dl!t%. ffi £ li > it * £ & # O ft ,£ & 

TmilT, ( T m — 5 0 ) "C ~ ( T m - 5 ) titi. 8* JT: *£ ffi 

as £ c t m - 5 o ) t:*jMoiasEJ-aK)5L"r«)i:, is iJi £ a ^ w © $ 

ft £ * 7 x y h* * - ^ ? h m ffift t L Tffiffl T -5 t , n © Sft <o«i 

m «j fit fig A^sttfct. h m- o m m \z =t o m & fnj ± © & ^- & 

#««fcttnTKft£HMS*IBI#5E± L-^T < , M©&o7c2£ft 
L^f bllft^o JfeEEftffift£ (Tm-5) *C £ iB A * JS ft 

o-;U0Bft5£iiffc*«K-r^Tv i«iH[jfiifi^«:t>3ft«*ia*3ttt 

15 4. 

BEftiS«*tt, 4~40Ut5. H ©Eft jffiflt* <!:«:, ^atft 

20 iflfif©-*lniXll* tS^Jfc^ffl-r* 9l!RJSa tttFiT S»tft#® b 
nfcl^. — # , E«Sift"«**S4 0 % A* £ * 8&E«|tJ±©(B] 

c ii sfi t # r c « w s n , ioxr;r^ K * - ^ y ht/^/^ 
o 1 ft © $ * h © <h & 3 . 
2 5 ^ Hi i©^t:i>^XD-JKZ)fl fSB C - fig tt r 501 -/ © % ft m 
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jEt ft ft tUZ>< iOi gB © fiTi St a* □ - )l £ # co r/ii 81 *f L 

T 4 ~ 4 0Xc&5l>sH7D-;^ffl^e)n5. O gR CO 5t «i SfK co 
« tt , * M ffi IZ. &tt&m lit & 015 CO <h ft £ o d CO ^ tti « . «p 

5 ii-: m w m <d m m awftfTzz t # -c # * . oa * co a m © & m m <o 

m ffi \t . 0 . 1 ~ 1 . 0 m m 2 ggTftiOiJSffSl/^. 

ft ff. & M a CO Rg © EE £ a - ;U CO jRl EE tt , 1 0 0 - 9 0 0 N / c m 

*36WO!)**K:*5Vst, # fi^cjS^Jt 51 36 34 * £ £ fa ± £ § 7c 

KtfU, 2-1 5ftXTft5:tA«!f*L^. » JI& <Z> ft *tt # 2 
RiX*«T*5i, /W >y-M£tt4T5?i«*f£$T£ft 
15 l->= ftil^ioll^^;^^ filttffiSHCSSt 

z> mnifi& < ft o t , /Hj^^f^j^ > y r s ^ t , mki 
co g ftSA^bnt^ ? 7-4 > ^in«-**»**itaa l c < < ft o . 

* , fHn^7T7 h* * - ^ y b©*«Ctt'bS&5«|6]£ft*. 

;u □ - )v * , *&ttT&*x>:/>«¥©£*«, * > a- * m , * h 

■9- > « * ffl ^ T *> «fc ^ . -t co H frl; , £. # ffi & ffl & fc & ^ OS BB T 

■J ;i>K * ;u . /^^uimifA. ^ ^ u ;u be y ;u , 7 ^ u 
25 □ - hu jk x i/ > ft t* co * y -7 - m & n\^z Z. t V g Z> e 
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*%WV>$ y^y K * - ^ y h iS^OtSIlt jg f& ft ~? ft 
tt «fc ^ # , - $ M tC a ft T 5 0 ~ 1 5 0 g / m 2 X 5 & 3 d t tfi iff £ 
£#0)ltttf*5Og/m* * ffi t ^ X ^ © & M W ; $ & : 

J^fi'Kl/. £ , ffi ffi # co !i Itfi :1 *i '> ft life * fi £ ft £ jjsf f S * 7 
5 h ft CD ft & ft jfiTLT, ^7f-f >^cfC^7 # ft T ^ c 
- -if , g # tfi 1 5 0 g / m 2 & j@ A 5 ch . & ft CD m Mti fii £ < T , 

a° -r ;i/ m $ in* &j — htn -o tt o & y hmm ^ tc 7k d -r u . 

iSStiJtttgtfc-sT, Jli iff « T 14 ft V» . 
*5EE©*7xyK;& — -^s/hK&^Ttt, S ft tc . £t # ft £ 

J««tf*tfsn, ffilitLiit U-a>, 7 -tz ^ - K jg^i 

b < , mmmwi&T'&z z. tut* y h&t lt» tff * l 

20 *58W©^7x5/H*-^yhtis H T tt . /t -f ^ ft A & * 
tt -S ft CD ffi i&T I" , /H;P*SBJEt5 Bfit*-'?'; h 

m <& t * a « i © & ft A^>^«^»ii:± o swena. 
n © a* y * > # *r t l t is , « t* j- =l - / > , x ? v y mm m 
-)i®m, # u o v *? > #i iig & £ # * b < , s it & % m © ii as 
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M *. it , IS IH L 7c +11 flg'ift * S ffi H □ - t- <r >^S&HSg$t5A' 

© ® m * m # g # «c t , mm m & m o m & t t m m \z * tm 
5 it m m iz is * $ & a ^ - m x a # ^ # *, n « „ 

^ £S f ij 

n b W 'Is JKs ftl ic «t -o X H 6i£3ft5fe(DTUfi:li. 

io ut<dm m m \z #nz>& m & «s ^ <d m £ # & « , & \z tjsoT 

(1) K£ CC) : >x'jU"7tt»*IES3tEi!«iftW-D S C - 

7SS)8^, KflSI*5ing, #ffl»jeS: 2 0T:/»<h LTffllfe 

15 (2) 7FU^H?)/^h7D-l/-h (g/10») : A S T M 
D 1 2 3 8 \Z E m <D 7j & \Z m C T , 2 1 0TC5)ftft>"T2 1. 17 
N©ft?(f£ttffl£-frfc££©*Rttfflffifc»J£bT, ^ <7) ffi & * ;U 
h7D-l/-h (KT, I'M F Rj t»t5) tLfc. 
( 3 ) ^ U 7" □ 7" L- > ® M F R ( g / 1 Oft) : A S T M D 1 2 

20 3 8 l:B«C A - & {3 *P C T , 2 3 0 f. © £ fl= T T 2 1 . 1 7 N <D M. 

fc. 

( 4 ) S! * t'i; : tfj M:'i & £ £ X 7 - It v % - \Z X Sjc 51 L T # (DEL® K 
II T §¥ filli L fc c 

25 o : * n o f.j!.i / m & m 1 11 ^ fc o • 1 us ra 
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a : fawn 3 0*«/t&*fii i mm tz *) • i u#r^ 

x :ftttft3@&±/*&ftfll«iiS&() • 1 TO IH3 
( 5 ) aiffi (fyfy^) £g Id *5 £ ffi «£ g^50 * 

5 X ) t Ifc. 

( 6 ) 0 ft ( g /m 2 ) : O mmfr «a Iff 1 0 c m X $5 1 0 

cm©&fltf-«:10j&fl5|E£L. ¥«*»$l:Lfcft. & K ■ tf- co H 

it (g) «rffHL, #^ft«©¥^i&MiBiiafeOfiiii 

B ( g / m 2 ) tbfe. 
10 (7) : BJ£#&©£mfe*iiM£t&5Mfc LT 

ZJI'SKfift (20mmX18mmX0. 5mm) izftmLfz?*. 
T, H ®K^#S:iiil[^l6jJC««f it>y^t Lfc= fix, H 
^m«S*±»!<&RAD- r B iX^tgll; «t 0 , C u - K a U & 

z. (o y y )v\z n l e ft # tRi ^ h m m l t . s 7t#j n « . » sti 7 

j£ £ £ fr H . R u 1 andffilCiOSlS^^iUgaftS^I 
( 8 ) ft JH ft $ (x l 0 " 3 ) : ^k7^>^>t-^-^iAfc 
20 T»J£l,fc. 

( 9 ) K G S M Sit * (N/5 cmlS) :*5££tfcJKft#-;i>KCw 
>ttMW^j4 7 #fi5yiit^^x > v □ > R T M - 5 0 0 ffi 5 

c m X fi $ 3 O-cm0ffifflJ*Rlittfir£, O * PQ Nfi 2 0 c m T . J 

is l i o 9 6 h u v z?m\zwcT m mis it. i oft 

25 (Dimft\Z-D^X<DWl%mZ#lt)> Z (Oyuzm* Htt l 0 0 g /m 
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2 y§ It 0 lz $ » L & «K & K G S M 3t jj t L fc . £ ft CO M D # |wj ( m 
a c h i n e direction) >J fn] £ C D # l»J (cross 
d i r e c t i on) tCOUT, * tl -6*1 K G S M $ * & 3U & 

5 ( 1 0 ) lit ft CO & K ffi $ (%) : 20cmX20c m © git ft £ 5 ft 
M t . M D # |fi] t C D # fa t K O £ ^ ft ft 3 fiS Fir © & 2 § fflij aM 
L . MDSlSlOfiSfflfJSiSLM, , C D Jj |p] © fi £ © ¥ £j ffi 
HC, tLfco fLT, 1 2 0 T:©MS&M* t&^Tft&T 

t 3 # m m ffl eh s ff ^ « & ffi a* © tit ¥4 -j- stixi® ai m t m m 

10 ICMD-i;[filtCDJifi]t;offtlfn3iBf(©S$£ilgl/: 1 

©££©MD^ft©:S2©¥i£H££ ( L M i ) CD#|6]©fi$©¥ 
i£)M" £ (LC, ) fcL, ^ft©MM£T^ti£0^a6fc, 
MD3&|S]©MM (%) = (LMo — L M i ) /LM 0 
CD*|6j<7)*feJRtt* (%) = (LC, - LC, ) /LC, 
15 (11) SflitOitt (cN • cm/cm 2 ) : KES-FBMlv 
XxA©EEtt#ttfcT«l£L&. ffittt, 2 0cmX2 0cm© 

■& fc . fit, ^-©tt^*lmm/5 0& OJfiflETinJEEfiHTEE»l 

20 (12) ^7htC3l/jf^ft:l4-|:/WlH7FL, r; h 
ft©SftC9^T ± BE! JSitiDKGSMSfi* ( N / 5 c m ) £ fflj 

BfciSJS* (%) = 7 ©» ft ©KGSM / (*7hftfJ 
©Sft <7>KGSM&* ) X 1 0 0 
25 £ ft © $ tj ffi # tt \t . T © 3 M t T ff filli L fc . 
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0:r;hlW & * « ft * fit 8 0 % J^A ± T & 
A : m ffi J j ft $ # 5 5 ~ 8 0 % * ffi T * ii 
X : |Wj 34) ft & $ # 5 5 % * ffi T * & 
(1 3 ) A >7 + > ^ in X ft :*©3g H T gf ffi L fc . 

A : A "f ;M> m A b A b # & 3&*5E 4 

10 (1 4 ) W'\*iJtt:iSfK#Sl 8 0cm 2 © ¥ ft & jii £ # -f § ft 

(DmEi^z mm l , ess* a 4 0 k p a t 5 @>M£Et& l . ^ n s 5 

0 0 HI $ t) ig L 1$ © 7 W ;U © /\ ? U £ £ & jjft /\ * U -ft i L T 1? m 

15 x : EE %fc b & ffi Bit (D A <i )V ifi ^ tz D . ^ & 

(15) : ISO/] 4 8 5 5 (3 WlJTffffi L fc„ 

O : & » «¥ £ # 7 0 % & ± T J? 
X : 4 # ffi £ 7 0%* M T <fi 

20 £%0n 

ii! & 1 7 0 TC , W W- m#=?-m 5 4 0 0 0 , M F R 5 0 g / 1 0 ft 
TD&B8/L&I8 CD lfi £ ^ ;p Jfc j&* J / 9 9 ( U T , 

r p l a - i j » f s ) & ii a 2 i o r. t m m l . c: n & m tti ^ cd 

Hi * n ^ cfc 0 Hk tf, $ T ffi m Hi & £ fi 1 o fc . # iri T . & *ii cd ?fi ijJ Us 
25 Bl:T Hi i 1:1 * ft £ » n L & . Z. CD Hi til & ft & . Hi & n <fe CD T # t 
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m m l tz x 7 - n- v ts - \z x m si m m s 5 o o m / & t $ si tni -ft l . 
& *n © m ais-s^ ^ t w » l , d n & & nib -r § m m @j ± t fii? & • m 

y ? 7.X & -o tzc 

5 CI CO »*i 9 X 7* fc: ** L . |x>t^D-;^ffl^T, ffi : # -r 
> h , &J±$K$©[ffiffi: 0. 6mm 2 . fllll^g : 1 1 5 *C , E 
ft IWi 10J5O* ft- T T #15 # l» IE £ fir ^ , ¥ +0 S ft It Ml * % 

* i ft ft 7c c £ 5 (I v ;* =$■ )V # U ~> o * +r > x "7 ;u 3 > ft [£] ff2 # 
T ffi J5Ji IK td t *f L 0 . 511% ft 4 3 b (I # U ?L tK fg fl£ >&» 6 

1 0 0 g / m 2 <D & 7 t~ y K * - ^ y K ffl £ * * ft fc . 

- }& , ill * 1 7 0 "C , t¥i^^fi 6 9 0 0 0, MF R 3 0 g/ 
1 0 #TD9LK/L9LBfc0#m£^E ;UJta« 1/9 9 ©#'J ?L$ftt& 

g2 i ottgii^i, mm m © m & p & ^ o «± w $ , si # nx 

15 0 P-;Uft^ LTiiSi^^ff V>> d ©SI O o-ju t-t© 

K ge S b fc HE ft D-^tOrfl1fC0*A* M- ft $ "& fc = 31 # Ift # , 
d co 3£ # * ft - M W a - ^ © T 15 13 SB S $ ft X 2iu ft • m U Zfttz? 

u > k - \z m n x stii m & #a m ft ff ^ , 1 4 3 or->fy?7/6 4 

7o/>h(?J, tfMJ ¥L Bfc «fc O ft: £ / W A & ft ft tz . 
20 & ^ T , * 7 x -< > ? "7 v > ft ffl , Jr. 5£<B#U?LK.fcOfcS* 

7t-7 h* * - ^ 7 h ffl S ft" K . ± co # u ?L K J: D 

y-yl/l O, XryflO*/2. 5 4cm, ;U - 7° /W ;U rBi 

$ 6mm©* \'\- X $ 7 V L Ac . 

$ b (3 , # U ?L@£ WIB ft 7 w )V A Cffli L M.I LT, ^7^©I 
25 ffi<Z)IiSill7 5^-hbTA*7 + >^^ ft ^ , 9 7 t y K 7J -- ^ 7 
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mmm 2 

ft □ & J: 0©P LA - 1 ©i±ff,M£M"UT> 
jg # 6 . 6 x «/f«;?7i/i6J;5 t «V Ibfc. tit, * ft & ft . 

ft 6ftfc**&lX*-^'y ffi £ £ 1 tSt. 

£ffi0J 3 

ffl ft LI & cfc 0 © P L A - 1 © n± Hi infill/. £ £ X 7 - -*7 y t> 
-0*?l»flE* 5 0 0 Om/»l:«LT, MI1©IW^6. 

t [wj - & {4: <h b T , ^7t*; H * - ^ y h ffl 36 ft f & * 7 t- y K * 

ftSftfeSMtf*/-^ h©«£« 1 
«0*J 4 

15 $ ft □ & «fc 0 CD P L A - 1 © «: tf. ft & ^ M L , ifciT-D 1 -;* 

- © '$ SI % m £ 6 0 0 Om/tffcSEKLT, »*S © * * 6 . 
6fi/fy^t!tiJ:^W8l't- ^ L T ^ ft^ l« JfcM 1 
«h |fd - ^ftHT, ? 7 T" 7 K # - ^ -y hlfl«ll/^7f >y K * 

- A ^ h&ntz, 

20 flf 6»ftfca*2fc^*-^y h®*tt£3 1 t:it. 
M^J 5 

^ & f'j i © # ffl m & m b. * it ft jc. w i © # 'J a » * $ ffi a> 

6> S A -f > - \z ft x. T # U t' ~ JU 7 □ - ^ ?J< J6 *K ^ b fe S a* 
> - * 3 2Hl%^^2iiT, 9 7 t y F ti — ^y h ffl £- ft £ 
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- ^ v h W)& ft R XS 9 7 =r v Yfi-^v h^ifc. 
Ibnfciffi&^ii-^f h © * ft £ 1 !:*f. 
6 

5 fp^s/H > - I' fUTT^'J ;v $ x x x ;u * m m ^ b & n -< 

> — & 6 Si^ti^tT, S ft ifil 0 0 g / m 2 W ^ 7 r 7 K 

^ _ ^ iy h ffl g ft £ ft . ftt 7 C ft ^ n ffi 1 ch |SJ - £ ffj: ch 

L T > ^7f7 I- Jfl S ffi & * 7 t- -y I* * - ^ y b £ % 

fee 

io m% ft. fc s ft a * - ^ y ^ © * i* * ^ 1 !;: * "5" - 

7 

& . T fc 5 > X > sH 7 D - JVC JU X £ K & 8 0 TC t L T HE & fC 
^gW^W^it^c RPD36#OZ-h'M 
15 £«A ;L/ufcX- h* JW1 >x>7*M£ - ©*ifM&ii L, fit ffi J£ 

6 00/cm 2 TX- >x*fi'"o T, 8 # O ffi fifc «t «£ El ± 
* *tt W K £*» 3 ■£ . > x F 7 X 7 & ft fee S&t:o/Of I 1 

7 x 7 £ BE & » Si l 0 r T 3ft JtE % L . *^T?.':ntsK U ?L % * 
$ $ b te -5 a* -f > '/ - & 1 2 K -ft % # £ T , ^fvHA- 

^ y h © to $ * £ 2 \z w t o 
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%mm 8 

Kmwm(D&mm*w&fflLmt bx*MftK b£ 0 wmiz \t. 

& g|S IC ^ JS 0U 1 © P L A - .1 & BE m b , *g gli tC, it * 1 50T], 
?^»ft 5 1 5 0 0, M F R ifi 5 0 g / 1 0 # T* . D ?L St / L ?L 

5 S£ © # fit & t ;Ht # 5 / 9 5 © # U ?L g£ (KT r P L A — 2 J £ ft 
t5) £E«T 5«fc 5 fc. ffi£2 1 0 tT^n^ft©* U ILSSftft? 
fflk b - S #i M^ffi!ro«i*n«J«tO»^lti (PL A - 1/PLA - 
2 ) & 7 0/ 3 0«fitX©*fl=-ei±UiS-ti:T, «Ba-*tfT^fc. 
# I,* X . & » « ft *|1 £ E £ X ft HI & & * ft £P b fc & , ®> ft P ± CO T 

10 # fc K E b It X 7 - it v # - \Z X # 91 j£ S 5 3 0 0 m / # T flS §1 ttl 

-ftu, ^a©wj»sg«:ffl^Twaib. zt\*&®ir zmmwi-tizffi 

JRX>#^P-;Uftffl^T, ffi : > K £-J±& EmcoM : 0 . 

15 6 mm 2 , UnXilflE: 1 0 5 °C , E&iiffi*: 10 

JRk JE ffi * fr o . S b £ . v * ;U # »J ~> □ It > CO x v )V "J 3 > 
*H»»t?*BE«tti:»U0. 5Sf%#-H> Bft^lOOg/ 
m 8 © , S ffl « ft a ft *M «S tfi £ 8i ifi b fc . C © * ,fl ft ft , * 7 
t- >y H * — ^ h ffl S 

20 d CO S ft, ft ffl HI, 3s M m 1 d: F«I - £ ft- X ^ 7t 7 K * 

- ^ y h ft ft fc . 

^ J&6 M 9 

$j ft P & ^ b CO P L A - 1 t P L A - 2 CO lit H. J . m ft ffl K b X , m 
25 & It ( P L A - 1 / P L A - 2 ) ft 5 0 / 5 0 H M % <h L fc . * b 
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1 0 

5 *&fcn&fr b© P L A - 1 i: P L A- 2 ©ttttlftfclWfi IT, *g 
it (PLA-l/PLA- 2 ) * 3 0 / 7 0 R*XHfc. * U 

7 b £ 1S fc . 

$ biifciSlty'*-^7 h © « it 6«2i: >>- T o 
10 % M M 1 1 

| 4 9 0 0 0> MF R# 5 0 g/ 1 0 £ T D ?L® / L ?L £ © * ft £ 
*;UJt= 8 / 9 2 ©#'J ?LB& («T, TPLA-3J tSTi) £ 

15 fi|2iot;T'itiU £^©m£l*te«M 8 t iw] 1; t it, & 

ffi £ © »J *D4«tl3ttltl3ttt. d W > & . ft n Jt ( P L A - 1 
/PLA-3) £50/50ffift%>Lfce *fcX7-1ty*-a) 
3s 51 ii & 5 2 0 Om/^CSiiHl/. £ 5 li > # 7> d - 

^Ottilias* 9 oiciLfc. ^lt, ^n^ftte«M 8 iltfj - 
20 ftttilt, S tfi RV*? 7 H * - ^ ■*/ h £ f# Ac = 
lbnf;l«W-^y h©«14S:S 2 CSt. 
lUMf^ 1 2 

£ IK tit® Br ffi#S"ifi**Sffii <h Lfc. HSIWfctt. ^i^JlTffl^fc 
PLA-l^S 015 filtSti £ . 5H SE 0»l 8 T' ffl H & P L A 
25 2 & 6#il©«KMf ft& 2 1 0 £ £ L, 
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i!i&;ten&J:»3, ffi£J* (PLA-l/PLA-2) & 5 
0/5 0 11% i: t IT, KlC^T6SHg^^©»riBi#JigS:Wr 

SI U & '& , - 03 ffi ttl * * * > * r.J «fe © T # £ UK ILfcl;' - tf- -y 
5 ^-(3T*?IJSa 5 3 0 0 m/#T#3iaMfcL. &»©M»S33£JH 

tbfco I © 0 X 7'^ i)i)c t 5 Sit O-^^it H 6 . 6T^-r>y 

* tc, d © ^xynMt, & x > # x a - )V £ m ^ x . 

10 ffi:#'f>h.«-a£«SK«©iB8l:0. 6mm 2 , jjn X @ it : 1 0 
5*C, EiggfffltSS : 1 0 %©&#TaB#'SfcJ£ig£fT^. i? * )V # 

15 -^y h 

l^tifcl«^*-^'y * £ * 2 \z tt< T . 

i 3 

H Jig 0>J 1 <D P L A - 1 t^H?|85)PLA-2t$:2 1 Otfif; 
IB U Ett«£S<0«iftPfcJ:9ig«Jfc (PLA-l/PLA- 
20 2 ) *7 0/ 3 0fStt%iLT«« ft & & fr o fc . * ^ T . 4i *U © 

1$ n & m \z x m jts * & £ ?& *u u , © « c 51 t re ^ t . $ & □ & © 

25 S&ttfli&tfP L A- 2 J: 0 fc* £tt#:<n &*6. 6 
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^ : y v 9 7s$>-o tz.o 

z. <d &mm v x y \z n u , »x > # t. p - ju £ m v» x > #j ■. # -r 

> h , & JEE IX J$ © iS Sf : 0 . 6 m m 2 . 2W X 2B. : 1 0 5 °C , Hi 
$ nSJ ffi m : 1 0 % © & # T #|S # Mi $ £ fr ^> S £ K v 5 j* ^ # U 

8 6>n&Sft;fttf:fc-^v h©»1t** 3 fc*T. 
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